The present study was undertaken to investigate the amounts of artificial radionuclides ingested through the daily diet by inhabitants of Kanagawa Prefecture, Japan. To this end, the level of cesium-137 ( 137 Cs) contained in the daily diets of females (combined samples from 5 females) aged 40-69 living in urban and suburban districts of Kanagawa Prefecture was measured. Furthermore, 11 elements (Ca, Cl, Cr, Cs, Fe, K, Mn, Na, Rb, Sc, and Zn) in the diets were quantified by instrumental neutron activation analysis. The study revealed that the intake of 137 Cs increased markedly in 1986, the year the Chernobyl accident occurred, and it tended to decrease gradually thereafter. In recent years, the reduction in the dietary intake of 137 Cs has been slowing down. When the intake of nutrients ingested by inhabitants of the two survey areas was compared with the Dietary Reference Intakes for Japanese (2005), the amount ingested in each of the two survey areas approximately satisfied or was slightly lower than the reference levels. Among others, the amount of Ca and Fe ingested in the urban district was particularly low (52 and 64% of the national reference, respectively). For many elements, the amount ingested was greater in the suburban than in the urban district. When the ingredients of the subjects' meals were classified into food groups, the meals prepared by suburban inhabitants were found to be composed of more diverse ingredients, covering all food groups, compared to those prepared by urban inhabitants. The daily food intake was also greater in the suburban district. When the daily dietary samples from individual subjects were analyzed separately, without being combined, both the level of 137 Cs and the amount of stable elements contained in the separate samples showed greater variations from day to day than those in the combined samples. There was no correlation between the dietary intake of 137 Cs and that of Cs.
INTRODUCTION
In 1963, we began daily diet sampling (combined samples from 5 individuals) from adults living in 3 fixed monitoring areas in the middle of the southern part of Kanagawa Prefecture, i.e., Hiratsuka City, Oiso Town (Naka County), and Ninomiya Town (Naka County, hereinafter referred to collectively as the "Hiratsuka area"), within the framework of the Japanese governmental survey on * To whom correspondence should be addressed: Chemical Division, Kanagawa Prefectural Institute of Public Health, 1-3-1 Simomachiya, Chigasaki-shi, Kanagawa 253-0087, Japan. Tel.: +81-467-83-4700; Fax: +81-467-83-4457; E-mail: iijima.nzut@pref.kanagawa.jp the effects of nuclear bomb experiments. As defined above, the Hiratsuka area is composed of one middle-scale city and two towns of Kanagawa Prefecture, Japan. It is composed of an urban and a suburban district (a mixture of farming and fishing zones). From 1984 onwards, radioactivity analysis has also been carried out by us. Environmental radionuclides are incorporated into the human body via the diet and respiration, contributing to the internal exposure dose. According to the 2000 report of the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR), the mean internal exposure dose of natural radionuclides via foods was 0.29 mSvy −1 , corresponding to about 1/4 of the exposure dose of inhaled radon, which accounts for the highest percentage of the total exposure. Although the report states that exposure to natural radionuclides accounts for most of the exposure, radiation accidents, etc., are matters of concern as nuclear power-related facilities are operated worldwide. In the Chernobyl nuclear power plant accident that occurred in 1986 in the former Soviet Union, a huge amount of artificial radionuclides entered the atmosphere and spread extensively, causing environmental and food contamination on a global scale.
Triggered by this accident, in 1990 we expanded the daily diet radioactivity survey area, adding Yokohama City (an urban district of Kanagawa Prefecture) to the Hiratsuka area (two survey areas in total). Furthermore, for the 5-year period from 1990, the radioactivity survey was accompanied by a survey of the intakes of nutrients and trace elements by females aged 40-69 living in the urban and suburban districts.
In this paper, we describe mainly after 1990 and show the already reported papers for the former 1990. It will report on our analysis of the time-course of dietary cecium-137 ( 137 Cs) intake by inhabitants of Kanagawa Prefecture, presence/absence of differences in the intake of 137 Cs and elements between urban and suburban districts of Kanagawa Prefecture, association between various dietary ingredients and nutrient intake, association between artificial radionuclide and stable elements, and so on. Because radionuclide levels often vary greatly among daily dietary samples, we quantified 137 Cs and stable elements contained in diets for individual subjects in 1998 to analyze the relationship between inter-individual variance regarding radionuclide intake and the diet of individuals.
MATERIALS AND METHODS
Samples for Radionuclide Analysis --Sampling Location: Kanagawa Prefecture is located in the southwest of Tokyo Metropolitan. Yokohama City is the Prefecture capital of Kanagawa. Hiratsuka City is a suburban district located in about 20 km southwest of Yokohama City. Oiso Town and Ninomiya Town are located in west side of Hiratuka City.
Regional Samples: Daily diets were collected by the duplicate portion method together with simple daily menus from the following subjects twice a year (summer and winter): five adults living in the Hiratsuka area (Hiratsuka City, Oiso Town, and Ninomiya Town, Kanagawa Prefecture), with a sampling period from 1984 to 2006, and five adults living in the Yokohama area (Konan-ku, Yokohama City, Kanagawa Prefecture), with a sampling period from 1990 to 2002. For each sampling occasion, the subjects were advised to prepare their usual menus, avoiding special menus. Bulky and fibrous foods in daily diets were cut into small pieces with a cooking knife. Materials usually not ingested, such as bone, skin, and seeds, were removed. Portions of diets were transferred to ceramic dishes for individual subjects and dried at 105 • C for 10-12 hr in a circulating hot air drying oven, followed by 24-hr incineration at 450 • C in an electric furnace. Ashes of samples from 5 subjects were mixed well to yield a sample for radionuclide analysis.
Individual Samples: The samples collected from 5 subjects in 1998 from each survey area were individually incinerated without being combined, to yield individual samples for radionuclide analysis. Samples for Instrumental Neutron Activation Analysis --From each of the 40 samples for radionuclide analysis (20 samples collected in the summer and winter of 1990 through 1994 from Hiratsuka and Yokohama areas and 20 individual samples collected in the summer and winter of 1998), about 100 mg was taken, weighed precisely, and tightly packed into a polyethylene bag, to yield a sample for neutron activation analysis.
Standard Material for Comparison: A standard sample for atomic absorption spectrometry (Wako Pure Chemical Industries, Ltd., Osaka, Japan) was adsorbed onto cellulose filter paper No. 7 (Toyo Roshi Kaisha, Ltd., Tokyo, Japan), air-dried, and packed tightly into a polyethylene bag. Samples for Accuracy Control of Artificial Radionuclide Analysis --The combined samples, collected in the summer of 1993 through 1998 from the Hiratsuka area, were used. Samples for Accuracy Control of Neutron Activation Analysis --Each of standard reference materials (SRM) 1571 ORCHARD LEAVES (OL) (supplied by National Institute of Standards and Technology; NIST, Gaithersburg, MD, U.S.A.), SRM1548 TOTAL DIET (TD) (NIST), and CRM No. 1 PEPPERBUSH (PB) (supplied by National Institute for Environmental Studies; NIES, Tsukuba, Japan), about 300 mg was taken, weighed precisely and packed tightly into a polyethylene bag.
Radionuclide Analysis --Each combined or individual sample after incineration was packed into a container made of styrol resin U-8 (As One corporation, Osaka, Japan) and subjected to radionuclide quantification by gamma-ray spectrometry. For accuracy control, the samples we analyzed were sent to the Japan Chemical Analysis Center (JCAC), where they were also subjected to gamma-ray spectrometry. Analysis of Stable Elements --Using a TRIGA II type atomic reactor of the Institute for Atomic Energy, Rikkyo University, samples were individually irradiated with neutrons for 1 min through an f-hole for nuclides with short half-lives. For nuclides with intermediate to long half-lives, the incinerated sample (packed into a polyethylene bag), the standard sample for comparison, and the standard sample for precision control were placed in one polyethylene capsule. The capsule was put on the rotary sample shelf and exposed to neutrons for 6-24 hr. Instruments --The artificial radionuclides and the intermediate to long half-life nuclides produced by neutron activation were counted using a Ge semiconductor detector (pureGeCNVDS30-35195, Oxford Co., Oak Ridge, TN) connected to a multichannel analyzer (Multiport, Oxford Co.), followed by quantification using an analysis program (Gamma-truck or Assayer, Oxford Co.). Short halflife nuclides produced by neutron irradiation were counted using a Ge semiconductor detector (Ortec Co., Oak Ridge, TN) connected to a multichannel analyzer (MCA) (M7800, Seiko EG&G, Tokyo, Japan), followed by the quantification of stable elements using an analysis program (Emulation Program, Seiko EG&G). 
RESUITS

Precision Control
The precision control of artificial radionuclides in daily diets has been conducted at a testing/research facility of a major local government in Japan and JCAC since 1993. Table 1 shows the results of the radioactivity analysis of daily diets in 1993 through 1998. The results were consistent between the two institutions, verifying the quality of analysis. However, the analytical values of 137 Cs obtained at the JCAC in 1994, 1995, and 1997 were not significant because they were within three times the error (3 × error) arising from differences in measurement conditions (e.g., collection time). In Tables 1-7, the count was expressed as ND (not detectable) when the net count was less than three times the count error. In neutron activation analysis, the 2 types of standard sample were placed into a capsule, identical to the capsule used for test samples, in each session of neutron irradiation, and Figure 1 shows the time-course of 137 Cs intake. Its intake increased markedly in 1986 because of the Chernobyl nuclear power plant accident taking place in the suburbs of Kiev in the former Soviet Union in the same year. After that year, the intake of 137 Cs tended to decrease overall despite small variations (increases and decreases) from year to year. Artificial radionuclides produced and emitted into the environment as a result of Artificial radionuclides detected in Japanese environments are primarily nuclear fission products of atmospheric tests performed by the People's Republic of China. 5) In Japan, the phenomenon called "spring maximum" was often seen across the country before 2000. 6) This phenomenon pertains to the descending of radioactive substances from the stratosphere to the troposphere in spring, resulting in the detection of high levels of radioactive substances in the monthly fallout. 6) In the late 1990 s, this phenomenon was seen in less regions and the level of radioactive substances detected became lower. After 2000, however, 137 Cs began to be detected from monthly fallouts also in high altitude districts and areas not facing the Sea of Japan in February and some other months when yellow sand from China reaches Japan. 7, 8) It seems likely that the daily dietary 137 Cs level remains constant because 137 Cs continues to be supplied in the form of fallout, although in low levels. The daily dietary 137 Cs level recorded in Kanagawa Prefecture in recent years was close to the level of 137 Cs contained in the total diet samples collected in Japan by Sugiyama et al. using the market basket method (0.012-< 0.077 Bq day −1 ). 9) In the Hiratsuka area, the mean 137 Cs intake was 0.080 ± 0.056 Bq man −1 day −1 , with a median of 0.065 Bq man −1 day −1 .
The man 137 Cs intake from daily diets in Kanagawa Prefecture during the five-year period from 1990 to 1994, during which time the quantitative analysis of stable elements was performed, was 0.067 ± 0.027 Bq man −1 day −1 (median: 0.059 Bq man −1 day −1 ), similar to the national level for the same period (mean: 0.061 ± 0.040 Bq man −1 day −1 , median: 0.050 Bq man −1 day −1 ). 6) The maximum level in Japan during this period was 0.34 Bq man −1 day −1 (recorded in a high altitude area). 6) In this area, the level of radioactive fallout derived from Chinese atmospheric nuclear tests or yellow sand dispersion is very high for meteorological reasons, and this is probably reflected in the daily diets. 137 Cs intake in the Hiratsuka area for this period averaged 0.073 ± 0.029 Bq man −1 day −1 (median: 0.064 Bq man −1 day −1 ). The same parameter in the Yokohama area for the same period averaged 0.055 ± 0.024 Bq man −1 day −1 (median: 0.056 Bq man −1 day −1 ). Thus, 137 Cs intake during this period tended to have been smaller in Yokohama area than in Hiratsuka area. 134 Cs is a characteristic radionuclide released into environments as a result of the fire and explosion of the nuclear reactor during the Chernobyl accident. Immediately after the accident, it was detected in various foods and environmental samples. 10) However, since its half-life is short (2.06 years), it was not detected in daily diets in the winter of 1986 in Kanagawa Prefecture, although it had been detected from daily diets in the same prefecture in July of the same year (0.12 Bq man −1 day −1 ). 10) 
Stable Elements in Daily Diets Food Intake Weight and Age
Stable elements were surveyed in 100 subjects in total during the five-year period. All subjects in the Hiratsuka area were housewives in their 40-60s (mean: 52.5 ± 5.8 years). They were mostly wives of white collar workers, but some were living near farmland or a fishing port, or engaged in agriculture or fishing. In the Yokohama area, the subjects changed only once during the 5-year period. For this reason, the total number of subjects was 50, but the actual number was 9, all of whom belonged to white collar worker's families living in apartments in urban districts. In the Yokohama area, all subjects except for one male student living with his family (who collaborated with the survey for a short period) were housewives in their 30-50 s, with a mean age of 42.1 ± 5.3 years. In the Hiratsuka area, the weight of the daily food intake averaged 2.053 kg ± 0.405 kg (coefficient of variation (CV): 19.75%), with the maximum being 3.089 kg and the minimum being 1.174 kg. In the Yokohama area, it averaged 1.808 kg ± 0.345 kg (CV: 19.08%), with the maximum being 2.683 kg and the minimum being 1.264 kg. The mean weight of the diet was thus 0.2 kg greater in the Hiratsuka area (higher mean age of subjects) than in the Yokohama area. The intake in the Hiratsuka area was similar to the weight presented in the National Nutrition Survey performed every year (2.041 kg man −1 day −1 in 2001), while that in the Yokohama area was smaller.
A comparison with the National Nutrition Survey for the period corresponding to the present survey was not performed, because the National Nutrition Survey for this period takes into account the water used for cooking.
Element Intake by Area
In the present study, the concentration of several minerals and trace elements, present as nutrients in daily dietary samples, was measured, followed by the calculation of their daily intake from diets per The intake of iron (Fe) was 64-91% of the EAR, and tended to be smaller in the Yokohama area. Regarding this, Okada et al. 12) reported on the basis of a survey of daily diets during infancy that a group with a lower Zn intake had a lower energy intake and showed an insufficient intake of Fe and Ca as well. In the present survey, Zn intake satisfied the reference level, while intakes of Fe and Ca tended to be insufficient. The intake of Mn, for which the MHLW established AI and UL, was 54-60% of the AI. The Mn intake was slightly lower than the value reported by the World Health Organization (WHO) (2.2-8.6 mgday −1 ). 13) Intakes of Na (an electrolyte) and Cl (a component of sodium chloride) were lower than the DG in both areas, probably reflecting a tendency to refrain from taking dietary sodium chloride. The Cl intake was calculated by conversion of the reference sodium chloride intake. The K intake was approximately equal to the AI. The mean Cr intake was 1.6-2.4 times as large as the RDA, but its variation coefficient was high. The Cr intake never exceeded the UL (0.25 mgday −1 ) specified in the '6 th Revision Recommended Dietary Allowances for Japanese: Dietary Intake References.' Rb (not serving as a nutrient) resembles K and Cs in terms of its chemical properties and has been attracting close attention as an element whose kinetics in vivo possibly resemble those of radioactive cesium. [14] [15] [16] The intake of Rb did not differ between the two survey areas. Sc is derived from the Earth's crust, abundantly contained with Fe in basic rocks, such as basalt, and abundant in soil in Eastern Japan which is rich in basalt. 17) In soil, etc., the concentration of Sc closely correlates with that of Fe. Although the level of Sc contained in dietary samples was very low, it was also detected in vegetables, dairy products, etc., at a similar level, suggesting that Sc is taken up from the soil into plants and animals. When the correlation of the intake was analyzed between Rb and Cs and between Fe and Sc using the 20 analyzed samples, a correlation was noted between Rb and Cs (r = 0.691) and between Fe and Sc (r = 0.660). It seems likely that similarities exist between Rb and Cs and between Fe and Sc in terms of the likelihood of transfer to foods.
In inter-area comparison, the intakes of all elements, excluding intake during the summer of 1993 in Hiratsuka area, were greater in the Hiratsuka area than in the Yokohama area. The mean intake of each of the 7 elements, except for Cr, was about 1.4 times larger in the Hiratsuka than in the Yokohama area. The mean weight of the diet in the Hiratsuka area was about 1.1 times that of the Yokohama area. It therefore seems likely that some factors other than the weight of food intake are involved in the greater intake of elements in the Hiratsuka area.
Relationship between Meal Ingredients and Element Intake
The ingredients described in all 100 menus prepared during the 5-year survey period were classified based on the 5 th Revision Standard Tables of Food Consumption in Japan. Table 8 shows the classification of the main foods. Since the frequency of use was low for some foods groups, the mean number of ingredients used for each food group per sample (combined samples from 5 subjects) is presented for each survey area in Fig. 2 . Food group The number of X-axis corresponds to Table 4 . No. 18 (Processed foods) was excluded because its assessment in the meuus was difficult.
18 was excluded from this analysis because its assessment in the menus was difficult. Group 17 includes seasonings, and these seasonings were used in most menus, resulting in a high frequency of use in both Hiratsuka and Yokohama areas. The frequency of use was marked for group 6 (vegetables) in both survey areas. Although the method of food grouping adopted in the above-mentioned study by Sugiyama 9) differs from that employed in the present study, Sugiyama reported that the contribution of other vegetables (vegetables excluding greenish-yellow vegetables), mushrooms, and algae to the 137 Cs intake was high. Among others, mushrooms are known to contain high levels of 137 Cs. [18] [19] [20] [21] [22] [23] [24] The contribution of group 6 to the intake of stable elements also seems to be high. During the survey period, 137 Cs was often detected from imported foods, but it was not possible to identify imported foods in the menus. For all food groups, the number of ingredients used for the menu was greater in the Hiratsuka area than in the Yokohama area. Considering the use of diverse ingredients, it seems likely that the amounts of minerals, etc., ingested in the Hiratsuka area were close to those shown in the references, and that these elements were ingested appropriately in this area. In the Yokohama area, a mean age was about 10 years lower than that for the Hiratsuka area. Although there were few elements whose intake differed markedly from the references, the intake of Cr was 0.5 to 3.5 times higher than the reference (RDA, 0.030 mgday −1 ) in both areas, indicating a large variance among different samples. Leaching from pans, kitchen knives, etc., is also possible, but the exact cause of this variation has not been identified.
Regarding the 11 elements, we compared the data in summer with those in winter for the Hiratsuka area. This comparison revealed 7 elements (Na, Cl, etc.) whose intake tended to be larger during summer. When the frequency of the use of ingredients in the Hiratsuka area was compared between summer and winter, the use of vegetables during summer was more frequent than that during winter in all survey years other than 1993. During the summer, the frequency of use was also high for algae, fats and oils, beverages, etc., while the frequency tended to be lower for potatoes, sugars, and fruits. These results suggest that, during the summer, when diverse types of vegetable are available, the menus incorporated large amounts of vegetables, resulting in a greater intake of many elements during summer compared to the winter.
Inter-individual Variation in Intakes of Radionuclides and Stable Elements
The 137 Cs intake from daily diets varied from year to year in both Yokohama and Hiratsuka areas. Following this finding, we analyzed the intake of stable elements from daily diets in 1998 for each of the 20 subjects from the Hiratsuka and Yokohama areas. Tables 6 and 7 shows the amounts of elements and 137 Cs ingested during the summer and winter by each subject. For 137 Cs and 10 of the 11 elements in the Hiratsuka area and 7 elements in the Yokohama area, CV in the mean of 10 samples was higher than that shown in Tables  3, 4 and 5. The annual average daily 137 Cs intake per person in the Hiratsuka area (determined from combined samples from 5 subjects in 1998) was 0.090 ± 0.028 Bq man −1 day −1 (national average: 0.039 ± 0.019 Bq man −1 day −1 , national maximum: 0.17 Bq man −1 day −1 , same year. 5) When individual samples were analyzed separately, the intake was ND to 0.29 Bq man −1 day −1 and the mean of 5 samples was 0.15 ± 0.085 Bq man −1 day −1 . Thus, the mean of individual samples was not identical to the mean of combined samples, and this discrepancy is attributable to the following factors: the weight of food ingested and the incineration rate varied among individual samples; and total radioactivity was low in individual samples because of the small weight of the incinerated material, leading to a high percentage of samples rated as ND. In the analysis of 137 Cs intake by individuals, the intake by Subject No. 4 was particularly high, and the intake by the same subject during winter was high to a lesser extent. The high 137 Cs intake of this subject is attributable to the higher weight of food ingested (about 30% larger on average) than the other subjects. The intake of 8 elements ( 137 Cs, Ca, Mn, Fe, K, etc.) by this subject was maximal during winter. The exact cause of this finding remains unknown because 137 Cs was not measured for each dietary ingredient. In the analysis of 10 individual samples in the Yokohama area, the maximum 137 Cs uptake was 0.25 Bq man −1 day −1 (recorded in Subject No. 3 during winter). This level exceeded the national maximum for the same year, as is the case with the maximum 137 Cs intake in the Hiratsuka area. Regarding this, it is desirable to conduct a quantitative analysis of individual ingredients in addition to analysis of the type and frequency of ingredients used in diets. We found that the choice of ingredients and menus by individual subjects, the volume of food ingested by individual subjects, the lifestyle of individual subjects, and so on, serve as factors causing variations in the intake of elements, etc., resulting in annual changes in the 137 Cs intake. If combined samples from multiple subjects (averaged samples) are further investigated from now on, it will be possible to continue the collection of monitoring data which can represent a given district and facilitate the detection of abnormalities, etc.
Stable Cesium and 137 Cs
The relationship between Cs and 137 Cs in daily dietary samples was analyzed during the period from 1990 to 1994. The results are shown in Fig. 3 . 137 Cs was not detectable in only 1 of the 20 samples. During this survey period, 137 Cs levels in foods remained high under the influence of the Chernobyl accident. The coefficient of determination for the correlation was as low as 0.226 for the 19 daily dietary samples, indicating the absence of a correlation. It was thus shown that equilibrium between Cs and 137 Cs in many ingredients of the diet had not been reached by the first half of the 1990 s. In the analysis of individual samples during the summer of 1998 in the Hiratsuka area, a positive correlation was noted between the intakes of Cs and 137 Cs (r = 0.740). This suggests that, more than 10 years after the Chernobyl accident, equilibrium between Cs and 137 Cs had been achieved in some Japan (1990 Japan ( -1994 ingredients, but that the extensive diffusion of 137 Cs in the environment reduced the level of 137 Cs in dietary ingredients, making the correlation with Cs less clear. In view of the finding that a positive correlation was noted between the intakes of Cs and 137 Cs from daily diets composed of diverse ingredients during some limited periods or in some limited districts, we may say that, in many ingredients of the diet, there is no equilibrium between Cs and 137 Cs but that the kinetics of 137 Cs are similar to those of Cs in some ingredients in which significant levels of 137 Cs are detected.
DISCUSSION
Radionuclide levels in daily diets of inhabitants of Kanagawa Prefecture were investigated for the period from 1984 to 2006. The level of 137 Cs in daily diets rose in 1986, the year of the Chernobyl accident, and it tended to decrease gradually thereafter. In recent years, however, the decrease in the daily dietary 137 Cs level has slowed down or ceased due to factors such as the dispersion of yellow sand containing 137 Cs from China. In the analysis of the daily dietary samples for the 5-year period from 1990 to 1994, the mean 137 Cs intake in the Hiratsuka area (0.073 ± 0.029 Bq man −1 day −1 ) was greater than that in the Yokohama area (0.055 ± 0.024 Bq man −1 day −1 ). For this 5-year period, we quantified stable elements contained in daily dietary samples and analyzed the amounts of inorganic elements ingested by females in their 40-60s living in Kanagawa Prefecture. The mean intake was greater in the Hiratsuka area for 7 of the 8 nutrients (Ca, Cr, Mn, Fe, Zn, Na, Cl, and K), excluding Cr. It was found that the menus in the Hiratsuka area used more diverse ingredients (including vegetables) and the daily amount of food ingested was greater in the Hiratsuka area, possibly leading to a greater intake of 137 Cs and stable elements in this area. When compared to the Dietary Reference Intakes for Japanese (2005), the amount of nutrients ingested was approximately equal to or slightly smaller than the amount specified in the reference. The ingestion of sodium chloride was suppressed to levels below the DG in both areas. No element exceeded the upper limit of the amount to be ingested shown in the reference. Following the finding of the variation in dietary 137 Cs intake, we analyzed the intake of stable elements in individual subjects, and found that the amount of many elements ingested varied more greatly among individual than among combined samples. We found that the choice of ingredients and menus by individual subjects, the volume of diet ingested by individual subjects, the lifestyle of individual subjects, and so on, serve as factors leading to a variation in the intake of elements, etc., resulting in annual changes in 137 Cs intake. No correlation was found between the dietary intake of Cs and that of 137 Cs, suggesting that an equilibrium between Cs and 137 Cs has not been reached in many food ingredients or that a decrease in the environmental 137 Cs level made it difficult to detect 137 Cs in dietary ingredients and to assess the relationship between ingredients and 137 Cs.
